In this paper we survey the World Bank poverty assessment literature to date on the relationship between disability and poverty. We find that using standard assumptions about the distribution of household consumption among household members and the typical way that poverty lines are set in World Bank poverty assessments, this relationship may not appear to be as quantitatively significant as common sense and anecdotal evidence would suggest. Our assessment is limited by the fact that household surveys which are used by the Bank to determine consumption and consumption-based poverty typically do not include any questions about the disability status of household members. Only in one region of the Bank's work, Europe and Central Asia, do we find poverty assessments with numeric poverty rates for households with disabled member(s). Other poverty assessments done in other regions of the Bank, in some cases, do provide data on disabled people in regard to employment, health, social assistance, or a related subject, but do not provide poverty rates per se. This literature is assessed in this work, and directions for further research the authors will undertake are indicated.
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1.1
Disability has often been associated with poverty (Yeo and Moore 2003 , Hoogeveen 2005 , Elwan 1999 ) but comparatively little rigorous quantitative research has been undertaken. This paper lays out the methodological complexities of estimating the share of the world's poor which consists of disabled people, and puts forth an approach for rigorous quantitative research.
1.2
A common assertion at disability fora and international gatherings is that one of ten people in developing countries is disabled, and further, that one out of five poor people in developing countries are disabled. The World Bank, in cooperation with the UN and other agencies in the Washington City Group (http://www.cdc.gov/nchs/citygroup.htm), has led in the development of standard questions for household censuses that can provide an internationally comparable measure of disability suitable for generating prevalence estimates. The functional approach embodied in these questions has already resulted in a more robust and well-substantiated prevalence figure for the number of disabled people in several developing countries, which ranges from about 10-12 percent, of which 1 to 4 percent are severely disabled (Mont 2007a , Metts 2000 .
1.3
But disability prevalence is only part of the picture. Beyond how many people are disabled is the question of how many of them are poor, and conversely, of the poor, how many are disabled? These questions are comparatively more difficult to assess, given the complexity of both poverty measurement and disability measurement. The oftquoted statistic that 20 percent of the world's poor or of the poor in developing countries are disabled can be traced back to an assertion in a World Bank Social Protection Policy Paper (Elwan 1999, p. 15 While at the time this might have been a reasonable guess, this estimate is not rooted in any hard evidence. The purpose of this paper is to move towards generating a more substantiated analysis of the relation between disability and poverty.
1.5
First, the paper looks at poverty measurement at the World Bank. The Bank has been one of the leading agencies in assessing poverty in developing countries, and its methodologies are extremely well-developed. This paper will only indicate the highlights of this huge literature, directing the interested reader to a multitude of other research.
1.6
Second, we consider how to best measure the prevalence of disability in developing countries, based on the UN Washington City Group approach (Mont 2007a , Mont 2007b ).
1.7
Third, we briefly survey 154 poverty assessments (PAs) done at the World Bank over the past 20 years. After developing a four-way typology of poverty assessments in terms of their treatment of the issue of disability, we find that only 11 poverty assessments quantified the poverty rate of households with disabled members. Moreover, all of these were in the Europe and Central Asia (ECA) region. A discussion of the particular socio-historic context of these poverty assessments in ECA is included.
1.8
Fourth, using data from ECA, we explore the issue of equivalence scales and the sensitivity of poverty measurements (World Bank 2000) to assumptions about what share of household consumption is consumed by individual members by age and gender. In this context, we take up the issue of Sen's capability approach (Sen 1984 (Sen , 1985 (Sen , 1993 (Sen , and 1999 , and how this would affect setting the poverty line or equivalence scale to take into account the extra consumption needs of disabled people (Kuklys 2005 ).
1.9
Finally, we draw conclusions and indicate directions for our future research, which will draw upon a few household data sets which allow for a fuller definition of disability beyond what is typically feasible for the ECA country poverty assessments we surveyed. Included in this discussion is the application of the methodology for assessing the additional economic costs of living with a disability, Kuklys's methodology for operationalizing Sen's capabilities model, and the more standard approach of constructing equivalence scales.
II. Poverty Measurement at the World Bank

2.1
Poverty measurement is not a new topic, but a convenient and significant benchmark was the publication of the World Development Report 1990 Poverty (World Bank 1990) and the subsequent Poverty Reduction Handbook (World Bank 1993) which laid out the methodology for World Bank poverty assessments. Pre-dating and also in parallel, the World Bank launched the Living Standards Measurement Surveys (LSMS), 1 primarily to obtain high quality statistical data on poverty and other human welfare indicators in poor countries. Moving beyond the quantitative aspects of measuring welfare solely through the monetary metrics of income or consumption, the World Development Report 2000/2001 Attacking Poverty stressed dimensions of opportunity, empowerment, and security to assess poverty and the Bank, as did the Voices of the Poor initiative (Narayan, et. al. 2000a (Narayan, et. al. , 2000b ). We will address some of the non-monetary dimensions of poverty in the Section V. Here we present a general overview of three main issues in poverty measurement: the welfare metric, the poverty line, and equivalence.
2 Those with more interest in exploring in depth are referred to the myriad research available at www.worldbank.org/poverty, http://go.worldbank.org/2AQMBVLYK0 and www.worldbank.org/lsms.
II. A. Consumption as Welfare Indicator
2.2
Typical monetary measures of well-being are income and consumption. In more developed countries, income is a reasonable proxy for the combination of present and future consumption, while in lower income countries, much consumption is obtained through home production, barter, or other methods that lie outside a monetary system. However, in all countries the timing of income and consumption may differ because families may save or borrow in order to smooth out their consumption. Therefore, the measured poverty status of some households may be different under the two approaches.
2.3
A comprehensive measure of current consumption is generally preferred for three reasons (Deaton 1999, Deaton and Zaidi 2002) :
• First, current consumption is often taken to be a better indicator of the current standard of living, since the utility level depends primarily on actual consumption of goods and services. For that reason the consumption measure should be as comprehensive as possible • Second, current consumption may also be a best possible approximation to longterm average well-being, because consumption tends to fluctuate much less than income does.
• Third, international experience shows that data on consumption are more accurately collected. Respondents in agricultural and informal sectors may have difficulties in recalling correctly all kinds of income they receive. Others may also seek to conceal their income because of taxation and other concerns. Reported income is typically understated (lower) than measured consumption, particularly in the higher deciles.
2.4
The core welfare metric for PAs at the World Bank has been and remains household consumption. In developing countries where there is a large informal sector, it can be very difficult and administratively very costly to verify true household money income. Furthermore, in many countries, a very significant part of household food consumption comes from food grown on private garden plots. It can be very challenging to estimate the true value of home-produced goods, since they are typically produced with "costless" family labor and their quality may differ from items which are produced for sale. Further, certain kinds of income, like remittances from relatives living abroad, are notoriously difficult to measure reliably.
2.5
Beyond these considerations, there are many other practical issues to be resolved in creating a consumption aggregate from household data that we will not address here, but can be found in the PAs we review. 
II. B. Poverty lines
2.6
A poverty line specifies a society's minimum standard of living to which everybody in that society should be entitled. This concept is very country-specific. Every society has its own views on what constitutes a minimum standard of living, which is why most countries develop a national methodology to measure poverty accurately and do not solely rely on internationally known poverty lines. However, for international comparisons, the World Bank has developed the well-known "$1 per person per day" poverty line using purchasing power parities (PPP) and estimating from decile data.
2.7
The $1 per person per day poverty methodology was developed by the World Bank in the mid-1980s. The World Bank's $1 a day poverty line assumes that all persons with consumption equivalent to $1 a day (in PPP) will enjoy the same level of standard of living irrespective of which country they live in. Since different countries have different basic needs, a single poverty line cannot adequately capture these differences. For instance, people living in the countries with an extreme climate require greater energy in calories to maintain the same level of metabolism. Thus their basic food needs are higher. The PPP conversions may not capture these basic needs.
2.8
It must be emphasized that PPP exchange rates were not designed for making international poverty comparisons; they were mainly designed for comparing aggregates from national accounts. The PPP exchange rates are based on prices of commodities that are not necessarily representative of the consumption baskets of the poor. More importantly, the weights in the PPP baskets of goods and services do not adequately represent the consumption basket of the poor.
2.9
The $1 a day poverty line is appropriate mainly for low-income countries that are situated in tropical regions. People living in the Europe and Central Asia region have to face a harsh cold climate, which requires them to heat their houses, obtain warm clothing and expend even greater energy in kilo calories to maintain the same metabolism. Their basic needs are obviously very different from other countries so their poverty lines will also be different. This is why the Bank's ECA region used $2.15 and $4.30 at PPP for inter-regional comparisons (World Bank 2005) .
II.C. Equivalence
2.10 If a household is deemed to be poor, all its members are counted as poor. The implicit assumption here is that all individual members of a household benefit equally (or in a constant proportion, called an equivalence scale), from the household's expenditure or income.
2.11 Income and consumption data from household surveys are usually collected at the level of the household rather than the individual. This means that in attributing to individuals within the household their share of household resources, an adjustment based on some allocation rule must be imposed (using the standard per capita scale is such an assumption).
2.12 In many developing countries, the literature on poverty has tended to use per capita measures. But it is possible that there exist economies of scale in consumption, such that the per capita cost of reaching a certain welfare level is lower in large households than in small ones. For example, the cost of heating might depend on dwelling characteristics, irrespective of whether the residing family is large or small, making the per capita cost of heating lower for the large family. The effective number of household members that share a certain welfare should thus be adjusted using an economies of scale parameter indicated by θ (theta). The mostly often used form is n θ where n is the number of household members. A value of theta equal to .6 implies that to achieve the same level of welfare as a single-person household spending one unit, a family of four will have to spend only 2.29 units (4 0.6 ), i.e. 0.57 units per each member instead of one. In addition to this parameter, a special coefficient for children is also often used to account for differences in their needs.
2.13
The assumption of an equivalence scale is that either all members benefit equally or children benefit less than adults from an increase in consumption, but this assumption may not hold for disabled children and disabled adults. In some societies, disability is widely viewed as a curse or punishment for past sins, and disabled individuals may not consume equally, even if differences between non-disabled adults and children are correctly captured.
Adult Equivalent Size General Formula
2.14 To measure the effects of economies of scale and the different consumption needs by different household members, household size is converted into adult equivalent (AE) using the following formula for the household i:
where A i is the number of adults in the household, C i is the number of children, and α and θ are parameters.
Adjusted Adult Equivalent Size Based on Modal Household Composition
2.15 However, as pointed out by Deaton and Zaidi (2002) , this adjustment would overestimate the total consumption unless all households were single-adult households. They suggest using an adjusted adult equivalent size of the household using the formula shown below. where A 0 and C 0 are, respectively, the number of adults and children in the modal household, and A i and C i are the number of adults and children in the i th household. The modal household (e.g., 2 adults and 3 children) varies according to demographic differences and family structures in developing countries. An application of this methodology is found for Turkey in World Bank and State Institute of Statistics (2005) .
Differences in Needs and Consumption Patterns within the Household
2.17 While intuitively, it seems obvious that the consumption needs of children would differ from adults, and by extension, the elderly from children, and further, of disabled people from non-disabled individuals, it has proven to be exceptionally difficult to theoretically disentangle these "within the household" dynamics. Since one of the main developers of the Engels approach (Deaton and Muellbauer 1986 ) has subsequently repudiated it on theoretical grounds (Deaton and Paxton 1998) , there has been a gap in the theoretical literature, thus leading recent texts to state that "none of [the techniques to estimate equivalence] can be considered as accurate" (Marquez et al. 2007) . While the problem of estimating child costs still is unresolved in the literature, we explore below a promising approach for estimating the extra costs of disability as opposed to simply extending the traditional approaches repudiated in Deaton and Paxton (1998) for children to disabled individuals (such as done in Jones and O'Donnell 1995) .
2.18 It should also be noted that beyond the extra cost for goods specific to disabled household members, households can lose welfare from non-participation in the labor market of the disabled member (owing to discrimination and stigma) or non-participation in paid employment by family members who must help care for the disabled member in the absence of adequate social services including respite care. An ad hoc estimate of the cost of foregone GDP world-wide owing to these two issues is 5-7 percent (Metts 2004 ).
III. Disability Measurement at the World Bank and UN
3.1
In examining the relation between disability and poverty, it is important not only to define what is meant by poverty, but what is meant by disability, as well. In recent years, a functional approach to measuring disability that draws upon the social model of disability has become more standard, and has recently been adopted by the World Health Organization's International Classification of Functioning, Disability and Health and the UN's Washington Group (WG) on Disability Statistics (Mont 2007a , Mont 2007b 3.2
According to the social model, disability is the outcome of the interaction of a person's functional status and their environment. People are not identified as having a disability based upon a medical condition, but rather are classified according to a detailed description of their functioning, along various domains ranging from specific body functions to basic activities (e.g., walking and seeing) to the extent of their participation in work, school, family life, and other endeavors.
3.3
Moreover, disability is not an "all or nothing" concept. Disabilities can not only be mental, physical, sensory, or psycho-social, but also range from mild to severe. How researchers construct a binary variable for disability will influence the correlations they find between disability and various socio-economic characteristics, such as poverty.
3.4
The WG, established by the UN Statistical Commission and with the involvement of at least 50 nations, has recommended using the presence of difficulties in at least one of a core set of basic activities -seeing, hearing, walking, cognition, communication, and self-care -as an operational proxy for a person with a functional limitation that puts them at risk of being disabled in the social model sense (Mont 2007a) . The WG also recommends examining the data on disability using multiple thresholds for the level of difficulty to obtain a sense of the impact of mild, moderate and severe limitations in functioning. The importance of looking at activities of daily living or functional ranges is also recommended in Gertler and Gruber (2002) .
3.5
This paper follows this approach to measuring disability, while at the same time acknowledging that surveys with more extensive sets of questions are capable of generating a more detailed, nuanced, and extensive analysis of disability.
3.6
What is clear, however, is that the approaches of relying on answers to questions such as "Do you have a disability" or asking about a string of possible diagnoses or conditions (e.g., diabetes, epilepsy, blindness, etc) generate particularly poor data.
3.7
Asking some variant of "Do you have a disability?" generates very low rates of disability for several reasons. First, the word "disability" has very negative connotations, often associated with stigma. Second, it is often interpreted as meaning only very significant difficulties and so misses mild and moderate limitations. Finally, people think of disability relative to some normative standard of how they should be functioning, so disability related to the elderly can be missed. Their difficulties in functioning will be considered merely "being old".
3.8
A list of diagnoses is not effective because many people do not know their diagnoses (especially those with limited contact with the health care system). Moreover, two people with the same diagnosis might have very different levels of functioning. Finally, any list of diagnoses will not be complete. Even a category like "blind" will miss people with significant vision problems who are not completely blind.
IV. Literature Survey of Poverty Assessments at the Bank
4.1
Limitations in the availability of data on disability in developing countries pose restrictions on the extent of analysis that can be done to examine the relationship between disability and poverty. However, some existing World Bank analysis offers insight into this relationship, although it must be said that the quality of data on disability can vary substantially (Mont 2007a ).
4.2
Overall, most Poverty Assessments (PAs) undertaken by the World Bank have not addressed the issue of disability in an extensive or systematic manner. Figure IV-1 shows the breakdown of PAs by the degree to which they deal with disability. PAs are divided into four groups:
Type I -Statistics reported on poverty rates of disabled people vs. the general population Type II -Some data are reported on disabled people, in regard to employment, health, social assistance, or some other subject pertaining to poverty, but not poverty rates per se. Type III -Mention is made of the importance of disability in relation to poverty or factors related to poverty, but no data are available. Type IV -No mention is made of disability.
4.3
In Figure IV -1, the blue bars represent the distribution of countries' most inclusive PA (some have more than one in the time period examined: 1995-2006). For these bars, only the "most inclusive" PA is tabulated, where most inclusive is understood to denote the PA with the greatest attention to disability in the analysis. The red bars show the distribution of all PAs. As can be seen in the chart, fewer than 10 percent of countries with a PA reported statistics on poverty broken down by the presence of a disability (Type I), and all of these were in one region of the world, namely ECA.
4.4
This is not to say that disability is totally ignored. In roughly one-third of countries with a PA some data on disability was available in regard to employment, health, social assistance, or some other subject pertaining to poverty, and nearly half of all countries that did not have any data made reference to the role disability most likely plays in generating, or at least sustaining, poverty. Only about 12 percent of PAs totally ignored the issue. 
4.5
Europe and Central Asia (ECA) is the region which has paid most attention to disability and poverty from an analytical point of view. As can be seen in Figure IV -2, eight out of 25 countries have at least one PA that reports data on disability and poverty. Only one country can be categorized as having only a Type IV PA. In fact, all the Type I countries in Figure IV -1 are from ECA. This relates strongly to the historical context, and the availability of information in household surveys which enable a variable denoting disability to be constructed.
4.6
In ECA, social protection was the sector mostly closely associated with disability in terms of policy and fiscal impact, owing to the system of disability pensions and the pervasive free or low-cost provision of goods and services to certain categories of the population in Russia and some other former Soviet Union (FSU) countries. 4 After the transition, virtually every region in Russia and many FSU countries adopted additional privileges for veterans and persons with disabilities although the basic system had been set up during the Soviet period.
4.7
Under the Soviet system, disabled people were both protected and isolated from the general population. Disability was one of the very few accepted reasons for an adult not to work, but disability was viewed in a narrow, medical way. Parents were encouraged to place children in residential institutions and non-institutionalized children with disabilities were typically segregated in special schools. Disability was highly stigmatized, and the built environment was not accessible even in good weather. Adults with disabilities were encouraged to join collectives of persons with the same medically defined disability. Working in sheltered workshops and living apart in special company towns, people with disabilities were isolated from Soviet society. Mental disability was even more highly stigmatized. The Soviet system worked to produce a still commonlyheld belief that "we don't have any disabled."
4.8
The impact of transition on disability was pronounced -the number of persons counted as having a disability in Russia more than doubled between 1990 and 2003, reflecting several factors, including changes in the reporting of pensions to include disabled people previously classified as old-age pensioners, the preference of employers to avoid paying severance pay to fired workers by placing them on disability rolls, moral hazard in the application process, and the sharp deterioration in health indicators (particularly for adult men) and disruptions in the health system.
4.9
A legacy of this system was the payment of a disability pension for acquired disability (either from work injury or general illness) and for congenital impairments for children. As a result, household survey questionnaires often included a question in the income section about disability pensions. Two specialized surveys financed with World Bank technical assistance, the NOBUS in Russia (Russian acronym for National Sample Survey of Household Welfare and Participation in Social Services), 5 and the Bosnian Living Standards Measurement Survey (LSMS) 6 , and a survey in three areas of Uzbekistan (not nationally representative) provided significantly more detail (2008) . 7 In particular, the Bosnia and Herzegovina LSMS included a detailed block on mental health and illness issues, while the NOBUS 8 captured data about privileges. The Uzbek survey included a detailed block on functioning, discussed below. 9 4.10 However, with these exceptions, general household budget or income and expenditures surveys did not typically include detailed information about disability or capability. Thus, the PAs constructed a variable of whether a household reported receipt of one or more disability pensions as the "disability" variable. We discussed above why this measure is not the best way to capture disability in survey analysis. However, this is the only information that was available for most ECA countries in order to quantitatively assess poverty rates among households with and without disabled members (as proxied by receipt of a disability pension).
4.11 Statistics on poverty rates for all households and households with disability pensions can be found in Table IV -3. The relationship reported in that table is not straightforward. In Ukraine, Armenia, and Kosovo we find slightly higher rates of poverty and extreme poverty for households with disabled members. In the Kyrgyz Republic there is only a slightly higher rate of poverty when disabled people are present, but the rate of extreme poverty is much higher. And in Georgia and Poland poverty is much higher for households with disabled members. This relationship is documented in other countries as well. Controlling for a range of demographic factors, households in Uganda, for example, were found to be 38 percent more likely to be poor in a study unconnected with a PA (Hoogeveen 2005 4.12 Evidence from a study in India also unconnected to a PA highlights some of the reasons behind higher poverty rates in households with disabled member (World Bank 2007) . First, disabled people receive less education, having only a 52 percent illiteracy compared to 35 percent for the general population. The share of disabled children not enrolled in school is over five times the general rate, even in relatively well-off states. Disabled children very rarely progress beyond primary school.
4.13 Disabled people in India also have lower employment rates, and the gap between their employment and that of non-disabled people is growing. According to the study, "The large majority of persons with disability in India are capable of productive work. Despite this fact, the employment rate of disabled population is lower (about 60 percent on average) than the general population, with the gap widening in the 1990s. Having a disability reduces the probability of being employed by over 30 percent for males in rural Uttar Pradesh and Tamil Nadu, though the effect is lower for women… [and] Around 45 percent of households with a person with a disability report an adult missing work to care for [disabled] member, the bulk of these every day and on average for 2.5 hours. However, other adult men are more likely to be working in households with disabled members, due to the need to compensate for lost income. (Executive Summary)"
4.14 Overall, poor prospects for education and employment among disabled people, and the intense stigma that they often face, are expected to drive them into poverty.
4.15
The situation looks very different in Russia and Uzbekistan, however. In Russia, poverty was associated with disability in the 1995 PA, but that relationship disappeared in the more recent PA conducted in 1999 (Table IV-3) . And in Uzbekistan, the disability rate for households with disabled members was actually lower than for households without such members.
4.16 Interpreting these statistics, however, should not be undertaken without a deeper understanding of how disability is defined in these studies. For example, a 2006 Bank survey in Uzbekistan found that the relationship between poverty and disability changes depending on the threshold for what constitutes a disability. When minor and moderate disabilities are included there is no significant relationship between poverty and disability, and to the extent one exists the correlation is negative. However, when a higher threshold is used so that only significant disabilities are counted, there is a strong positive correlation between poverty and disability (Scott and Mete, 2008) .
4.17 These 11 poverty assessments all looked at post-transfer poverty, in other words, no subtraction from income or consumption for the value of disability pensions received was made. 10 An analysis of pre-transfer poverty would show higher poverty rates for households with disabled members.
V. Equivalence and Capabilities
5.1
Standard welfare economics began by measuring poverty as a lack of income. As discussed earlier, consumption is a more appropriate measure in developing countries because of the extent of informal markets, in-kind transfers, bartering, and home production. However, even measuring poverty by consumption goods is problematic. Different people in different situations may require a different set of consumption goods to have a quality of life we consider to be free of poverty. This cuts to the very core of what we mean by poverty. Is it just lack of income or consumption, or is it something more? And if so, how does disability fit into this?
5.2
According to Amartya Sen's capabilities approach (Sen 1984 (Sen , 1985 (Sen , 1993 (Sen , 1999 poverty is not solely a function of material goods. Rather, it is based on a standard of living described by the capability to conduct various "functionings." These functionings are defined as the attainment of states of being that are fundamental to living an acceptable quality of life. They include things such as being well-sheltered, being wellnourished, being able to move about freely, or being able to form and maintain a family. As such, they are not input based, like income and consumption measures. They are output based. Does a person have the capability to combine the resources at their disposal to live a complete and dignified life?
5.3
Functionings result from a production process. Consumption goods are combined with technical constraints, called "conversion factors", to produce states of being. These conversion factors can be at the individual, social or environmental level. For example, to achieve the functioning of being able to move about freely, the required consumption goods will depend in part on the ability to move one's legs, the type of terrain, and the presence of public transportation. What's important in Sen's model is not whether a person owns a car or a mule or a bicycle, but whether they are capable of getting to where they need to go.
5.4
Critics sometimes cite Sen's unwillingness to present a detailed list of functionings as a weakness in his approach, but Sen maintains that there is no universal list of functionings. Rather, he says that in each situation democratic processes and social choice procedures should dictate the functionings used to build and evaluate policies (Clark 2005 , Robeyns 2005 ).
5.5
Other authors have attempted to come up with a set of core functionings that they maintain can be adapted to take into account different cultures and stages of economic development (Alkire 2002) . Some have built these on what they consider basic values. Others rely on categories that specify institutional or legal means to achieve capabilities, while others have generated their lists from extensive community exercises in a wide range of localities, or by reviewing the development literature to see what core activities are most referenced. But in every case, the core concept remains: quality of life (or poverty) should not be measured by material goods absent of the considerations of what those goods are used for and the other resources people have at their command.
5.6
This approach is fundamentally multidimensional and requires analysts to make more explicit value choices over what constitutes poverty. Sen also points out that being multidimensional -and inclusive of the broader social and physical environments -his capabilities approach helps identify unintended consequences (Sen 1999) . This approach also is more indicative of how poor people view poverty, as the recent "Voices of the Poor" project at the World Bank emphasized (Narayan, D, et al. 2000a (Narayan, D, et al. , 2000b . When interviewed, poor people around the world listed not only material well-being as important, but a range factors that can all be seen as relating back to Sen's capabilities approach (see Table V -1). Table V1 -3, it is not difficult to see where disability fits in to all of this. Disability operates via all the conversion factors previously mentioned to alter the production function people use to turn material goods into functionings.
5.8
In fact, Sen's model dovetails extremely well with the social model of disability. That model conceptualizes disability as arising from the interaction of a person's functional status with the physical, cultural, and policy environments (Shakespeare and Watson 1997, Hughes and Patterson 1997) . If the environment is designed for the full range of human functioning and incorporates appropriate accommodations and supports, then people with functional limitations would not be "disabled" in the sense that they would be able to fully participate in society.
5.9
"Participation" in the social model of disability can be seen as nothing other than having the full range of Sen's capabilities. In Sen's model, people's well being is a function not only of consumption goods, but also individual, social and environmental conversion factors. To improve well-being, therefore, it is not just material consumption that needs to be addressed. Similarly, with the social model of disability, policy interventions aimed at increasing disabled people's participation in social and economic life should not be made only at the individual level (e.g., medical rehabilitation) but also at the societal level, for example the introduction of universal design to make infrastructure more accessible, inclusive education systems, and community awareness programs to combat stigma.
5.10
The next question is, what are we missing about the relationship between disability and poverty as defined by the capabilities approach if we use standard consumption measures of poverty? By using similar consumption poverty lines for disabled and non-disabled people, are we seriously underestimating the impact of disability on the quality of people's lives? 5.11 In fact, in estimating a structural equations model of functionings achievement, Kuklys (2005) finds that the importance of income in assessing the quality of health and housing in the UK diminishes when incorporating the Sen approach. She undertakes a factor analysis of responses to a list of questions to create latent variable scores for health and housing. She then uses this to estimate structural equations, with income and a variety of demographic variables. Income is found not to be significantly related to health, but for housing, results were mixed. Income was significantly correlated with housing in 2000 but not in 1991.
5.12 Kuklys (2005) goes on to address the importance of disability in assessing poverty. Her method relies on combining aspects of the capabilities approach with the estimation of equivalence scales. Without using an equivalence scale, she finds in a sample from the UK that in 1999 23% of households with disabled members had less than 60% of the median income, but when adjustments were made for the additional demands placed on disabled people that percentage rose to over 47%.
5.13
Rather than trying to estimate the extra costs of disability from an equivalence scale 11 which approach has not been theoretically verified (Deaton and Paxton 1998) , a conceptual approach to estimating the additional costs of disability is provided by Burchardt (2003 and called the "standard of living approach." The intuition is quite clear and appealing -disabled people may have a lower standard of living than non-disabled people with the same income, owing to their differing needs -both for items specifically designed for disabled people (Braille, wheelchairs, etc.) and for greater quantities of general items, such as transportation, heating, or medical services. Households with disabled members have to spend on these items, diverting consumption from other items that would raise the general standard of living of the household. The standard of living is expected to rise for with income for all households, but households with greater needs because of disability would have a lower standard of living.
5.14 depict this graphically ( Figure V-2) as follows, where the higher standard of living attainable at the same income for households without disabled members is shown as the top line (or vertical distance CB). This depiction assumes that the standard of living is linear with respect to income. Zaidi and Burchardt (2003) also draw logarithmic and decreasing return curves, but the idea is the same. where S is an indicator of the standard of living, Y is household income, D is disability status, X is a vector of other household characteristics (household composition), and k is an intercept term representing a constant absolute minimum level of standard of living (under which the household could not survive). The extra cost of disability, E, is given by (2) E = dY/dD = -β/α 5.16 This can also be seen graphically. The parameter β is the distance CB between the lines and α is the slope or CB over AB. Thus β/α is CB/(CB/AB) =AB which is the extra cost of disability.
5.17 S is a latent variable that is unobservable in the data, so they substitute U, a count of consumer durables, for S and estimate (1) by using an ordered logit. The estimates of the extra cost are derived from the ratio of coefficients on disability and income as in (2 and 3).
(3) U = αY + βD + γX + k 5.18 Specification of both the income and the disability variables are driven by empirically testing many various definitions, and of course reflect the information available in the surveys which are used for the empirics.
5.19 find that in the UK the sum of disability scores for an individual and partner performs best for the disability variable specification, while the natural log of income was the best specification for Y. As noted in the preceding section on the definition of disability, it would be necessary to test whatever disability definitions would be supported by the data sets available in developing countries to assess whether the extra costs of disability in developing countries were similar to those found by Zaidi and Burchardt for the UK. Their specification of log income implies that an additional amount of income makes more difference to a poor household than a rich one. It will be very interesting to see if this generalizes across lesser-developed countries. To date, their approach has been used for Australia (Saunders 2006) and their implications for UK policy surveyed in Tibble (2005) , but no studies have applied the standard of living approach to developing countries.
VII. Conclusions and Directions for Future Research
6.1
The relationship between disability and poverty in developing countries has not been well-established in the quantitative literature. The few World Bank poverty assessments which did provide numeric estimates for the poverty rate of households with and without disabled members are limited to one region of the world, and typically, the disability definition used is receipt of a disability pension, which is not a particularly good measure of whether individuals are in fact disabled. None of these poverty assessments made any allowance for the additional costs that households with a disabled member would face. Recent theoretical work suggests the feasibility of estimating the extra costs of disability directly from a multivariate modeling of the relationship between the standard of living, income, and disability. To date, this has been done only for the data-rich and high income countries of the UK and Australia.
6.2
Future directions for research would require application of the Zaidi and Burchardt approach to some developing countries. The authors have access to several household data sets for developing countries which will allow for a variety of specifications of the disability variable, and that have not been fully exploited for even the basic cross-tabulation of disability definitions with poverty unadjusted for the extra costs of disability. The authors propose to take up these important questions in future quantitative work with household data sets in developing countries.
